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(57) Abstract 

The invention relates to a method based on fluorescence, especially time-resolved flurescence for quantitative assay of a bi- 
oaffinity reaction involving bioaffinity components. The method comprises the labelling of one or several of the bioaffinity com- 
ponents participating in the reaction with a lanthanide chelate, forming of a lanthanide chelate for a fluorescence measurement 
after the reaction, and measuring the fluorescence of the chelate. The lanthanide (Eu, Tb, Sm or Dy) is brought to a strongly flu- 
orescent form before the fluorescence measurement by incorporating the lanthanide in an aggregated particle that comprises the 
lanthanide chelate and a chelate of a fluorescence-increasing ion (Y, Gd, Tb, Lu or La) to bring about a cofluorescence effect.' An 
aliphatic or aromatic beta-diketone is used as the chelating compound in the aggregate. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States 
applications under the PCI'. 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina huso 


BC 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


CA 


( "unada 


CF 


Central African Republic 


CC 


( ungo 


CH 


Sw'iUeiluud 


CI 


Cote d*i voire 


CM 


Cameroon 


CS 


Czechoslovakia 


DE 


Germany 


OK 


Denmark 




Spain 



party to the PCT on the from pages 



Ft 


Hnlaiid 


FK 


France 


CA 


Gabon 


GB 


United Kingdom 


CN 


Guinea 


CR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KH 


Democratic Peopled Republic 




of Korea 


KR 


Republic of Korea 


LI 


Liechtenstein 


LK 


Sri luiiika 


LU 


Luxembourg 


MC 


Monaco 


MG 


Madagascar 



of pamphlets publishing international 



Ml 


Mali 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


NL 


Netherlands 


NO 


Norway 


PL 


Poland 


RO 


Rumania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SN 


Senegal 


su 


Soviet Union 


TD 


Chad 


TG 


Togo 


US 


United Stales of America 



WO 92/16840 



PCT/FI92/00072 



1 

LANTHANID FLUORESCENCE ASSAY 
BACKGROUND OF THE INVENTION 

5 In the specific assay methods based on bioaffinity 
the analytes are usually measured at very small 
concentrations, which require the use of labelling 
agents that are detectable by a very sensitive method. 
Such bioaffinity assays include inter alia imxnuno- 

10 chemical assays, nucleic acid hybridizations, lectin 
reactions as well as receptor assays. Various labelling 
agent methods are usually used in the analytical 
applications of all these reactions. The radioisotopes 
are conventional labelling agents used for example in 

15 radio immunological (RIA) and immonoradiometric (IRMA) 
assays, which are the most sensitive specific analytic- 
al methods used in the practice. The detection sensi- 
tivity of the RIA assays is ca. 1(T U M and the cor- 
responding sensitivity limit of the IRMA assays is 

20 ca. 10" 16 M. Despite the common usage, the radioisotopes 
as labelling agents present some drawbacks such as a 
limited lifetime as well as handling problems. For 
this reason, active research has been directed to 
possibilities to replace the radio active labelling 

25 agents with other alternatives. 

The fluorescence methods are more and more widely 
used in chemical, biochemical and medicinal analytics. 
Fluoroimmunological and immunof luorometric assays 
30 that are based on time-resolved f luorometrics and on 
lanthanide chelates as labelling agents give at least 
the same or even better sensitivity compared with RIA 
and IRMA assays. 

35 Fluorescent labelling agents 

The sensitivity of fluorescent labelling agents is 
high in theory for example in immunoassays, but in 
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the practice the background of the fluorescence forms 
a factor limiting the sensitivity. Background 
fluorescence is emitted both by the components con- 
tained in the sample and by the appliances and instru- 
5 ments used in the measurement. In some cases where a 
very high sensitivity is not needed the use of 
fluorescent labelling agents has been possible, but 
the intensity of the background fluorescence often 
imposes real problems . For example various components 

10 contained in the serum cause often a problem of this 
type. The scattering caused by the sample causes also 
some interference especially when labelling agents 
with a small Stoke 1 s shift (<50 nm) are used. Because 
of a high background and scattering the sensitivity 

15 of the labelling agents is about 50 to 100 times lower 
compared with the sensitivity of the same labelling 
agent in a pure buffered solution. 

Time-resolved fluorometry and lanthanide fluorescence 

20 

The time-resolved fluorescence (vide Soini, E. , 
Hemmila, I., Clin. Chem. 1979, 25, 353-361) gives a 
possibility to separate the specific fluorescence of 
the labelling agent from the interfering non-specific 

25 fluorescence of the background. The use of the time- 
resolved fluorescence for assays based on bioaf f inity 
reactions are described in U.S. Patents Nos. 4.058.732 
and 4.374.120. In the time-resolved fluorescence the 
fluorescing labelling agent is excited by a short- 

30 time light pulse and the fluorescence is measured 
after a certain time from the moment of excitation. 
During the interval between the excitation moment and 
measurement moment the fluorescence of the interfering 
components becomes extinguished to such an extent that 

35 only the fluorescence emanating from the labelling 
agent will be measured. A labelling agent of this type 
should have a high fluorescence intensity, relatively 
long wavelength of emission, large Stoked shift, 
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sufficiently long half-life of fluorescence and 
further, the labelling agent should be capable of 
binding covalently to an antibody or antigen in such 
a way that it has no effect on the properties of 
5 these immunocomponents . 

Some lanthanide chelates such as certain europium, 
samarium and terbium chelates have a long half -life 
of fluorescence and hence they are very suitable 

10 labelling agents for time-resolved fluorometry. The 
emission wavelength is relatively long (terbium 544 
nm, europium 613 nm, samarium 643 nm) and the Stoked 
shift is very large (230 to 300 nm) . The most important 
property is, however, the long half-time of fluores- 

15 cence, ca. 50-100 us, which makes the use of time- 
resolved techniques possible. The fluorescence of 
the labelling agent can be measured when the labelling 
agent is bound to an antigen or antibody, or the 
lanthanide can be separated from them in properly 

20 chosen circumstances by dissociating the bond between 
the lanthanide and the chelate. After the dissociation 
the fluorescence of the lanthanide is measured in a 
solution in the presence a beta-diketone, synergistic 
compound and detergent that together with the lan- 

25 thanide form a micellar structure together with the 
lanthanide where the fluorescence intensity of the 
lanthanide is very high (U.S. Patent No. 4.565.790). 
A solution that contains beta-diketone, a synergistic 
compound and detergent at a low pH-value is called a 

30 fluorescence developer solution. 

In year 1967 it was proved that the fluorescence of a 
europium- (or samarium) -TTA-collidine complex is 
enhanced very strongly when Gd 3 * or Tb 3 * is added 
35 (Melanteva et al. (1967), Zh. Anal Khim. 22, 187). 
The phenomenon was not, however, studied in more 
detail. During the last few years in course of studies 
of europium and samarium chelates in the presence of 
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TTA and a synergistic ligand it has been found out that 
the strong enhancement of the fluorescence is based on 
internal fluorescence effect that is called cof luores- 
cence. Several studies have been published on the 
5 subject recently (Yang Jinghe et al. (1987) Anal. 
Chim. Acta, 198, 287; Ci Yunxiang et al. (1988), 
Analyst (London), 113, 1453; Ci Yunxiang et al. (1988) , 
Anal. Lett., 21, 1499; Ci Yunxiang et al. (1989), 
Anal. Chem., 61, 1063; Yang Jinghe (1989), Analyst 

10 (London), 114, 1417). All studies up to present have 
employed only one beta-diketone (TTA) , two fluorescent 
lanthanides (Eu 3 * and Sm 3+ ) and the determinations 
have been carried out in the presence of lanthanide 
and yttrium ions for determining trace amounts of Eu 

15 and Sm in lanthanide and yttrium oxides. 

SUMMARY OF THE INVENTION 

The present invention is based on a method which 
20 increases the fluorescence of lanthanide chelates when 
they are used as labelling agents for fluorometric 
assay of biologically active substances. The lanthanide 
is converted to a highly fluorescent form before the 
measurement based on a time-resolved fluorescence by 
25 forming aggregated particles that contain a lantha- 
nide chelate as well as a chelate that contains an ion 
increasing the fluorescence. The specific fluorescence 
of lanthanides in the above-mentioned fluorescent 
aggregates is considerably increased. The fluorescence 
30 intensity of the lanthanide chelate is thereby enhanced 
when biologically active substances are measured. 
Europium, terbium, samarium or dysprosium are used as 
the lanthanides of the lanthanide chelates. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
In the appended drawings, 

5 

Fig, 1 shows standard curves of Eu and Sm obtained 

with the solutions used in the method, 

Fig. 2a and 2b show the results of an immunoassay by 
10 the method of the invention and a commer- 

cial immunoassay method, respectively, and 

Fig. 3 shows the results of an immunoassay by 

the method of the invention. 



15 



DETAILED DESCRIPTION OF THE INVENTION 



The present invention has proved the fact that the 
beta-diketones presented in table I give a good 

2 0 cof luorescence effect. The aromatic beta-diketones 

shown in table I are well applicable to the measurement 
of europium and samarium in a cof luorescence method, 
whereas the aliphatic beta-diketones of the table are 
applicable to the measurement of europium, terbium, 
25 samarium and dysprosium by another method based on 
the cof luorescence. The invention proves the fact that 
the fluorescence intensity of europium and samarium, 
and in addition terbium and dysprosium, is greatly 
enhanced when other lanthanides and yttrium are used 

3 0 in the cof luorescence. It should be mentioned that 

terbium, which has an unusual cof luorescence effect, 
can be used as a fluorescence -enhancing ion when the 
cof luorescence of europium and samarium is to be 
enhanced when an aromatic beta-diketone is used. It 
35 can be also used as a fluorescent ion whose fluores- 
cence is enhanced by another lanthanide ion or yttrium 
ion when an aliphatic beta-diketone is used in the 
cof luorescence . 
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The beta-diketones of table 1 form the chelates both 
with the fluorescent lanthanide ion and with the ion 
enhancing the fluorescence, when used in accordance 
5 with the invention. 

For increasing the fluorescence further, synergistic 
compounds must be used in the cof luorescence method. 
Such compounds are 

10 

1 , 10-phenantroline (Phen) , 

4 , 7-dimethyl-l , 10-phenantroline (4 , 7-DMphen) , 

4 , 7-diphenyl-l , 10-phenantroline ( 4 , 7-DPphen) , 

5 , 6-dimethyl-l , 10-phenantroline ( 5 , 6-DMphen) , 
15 2 , 9 -dimethyl- 4 , 7-diphenyl-l , 10-phenantroline 

(DMDPphen) , 

2,2 1 -dipyridyl (DP), 

2 , 2 1 -dipyridylamine (DPA) , 

2,4, 6-trimethylpyridine (TMP) , 
20 2,2 1 :6 1 ,2 11 -terpyridine (TP), 

1 , 3-diphenylguanidine (DPG) . 

The synergistic compounds form a structure completing 
the chelate structure of the lanthanide chelates and 
25 they are at the same time hydrophobic, thus inhibiting 
the action of water tending to quench fluorescence. 

The strong fluorescence of the lanthanide chelates is 
based on the fact that the ligand absorbs the ex- 

3 0 citation energy, whereafter the energy is transferred 
from the triplet level of the ligand to the resonance 
level of the lanthanide. The consequence is a very 
sharp emission peak whose wavelength is characteristic 
of the lanthanide ion. In addition, the emission has 

35 a long half -life. The cof luorescence is based on an 
intermolecular energy transfer that occurs from the 
chelate of the ion increasing fluorescence, the energy 
donor, to the chelate of the fluorescent ion, the 



WO 92/16840 



PCT/FI92/00072 



10 



20 



30 



35 



energy acceptor, provided that the cof luorescence 
complex is in the solution as a suspension or in 
solid form as aggregated particles and that the 
solution contains a large excess of the chelate 
containing the ion increasing the fluorescence. In 
aggregated particles the chelate containing the 
fluorescent lanthanide iori is in a close contact with 
several lanthanide chelate complexes increasing 
fluorescence so that the energy can effectively be 
transferred from the latter to the former. 



Ions increasing the fluorescence that are suitable 
for cof luorescence are Gd 3 *, Tb 3 *, Lu 3 *, La 3 * and 
Y 3 *. The ion must always be used in a large excess so 
15 that the ion increasing the fluorescence influences 
the fluorescent ion (Eu 3 *, Tb 3 *, Sm 3 * or Dy 3 *) to 
increase its intensity 10 to 1000 fold. In some cases 
fluorescence was not at all detected without a co- 
fluorescence complex increasing the fluorescence, 
but the presence of said complex caused a strong 
fluorescence by the fluorescent ion. 



In most of the cof luoresence complexes the presence 
of a detergent, such as Triton X-100, Tritontm X-100, 
25 Triton N-101 and Triton X-405 has an effect on the 
fluorescence intensity and its stability. The micelles 
formed protect the fluorescent chelates from the 
quenching action by the water and at the same time 
keep the cof luorescence complex in suspension. 



water-soluble organic solvents such as ethanol, 
propanol, dimethylsulf oxide , 2-metoxyethanol or 
ethyleneglycol increase often the fluorescence of the 
fluorescent ion in the cof luorescent complex. 

The determination based on cof luorescence can be used 
in various ways when assaying biological substances. 
The biological substance can be labelled with the 
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lanthanide chelate using a chelating compound such 
as some EDTA analogue. After the immunochemical assay 
the lanthanide ion is dissociated from the labelled 
biological substance into a solution, whereafter the 
5 very strongly fluorescent aggregated particle is 
formed (cof luorescent complex) , consisting of the 
lanthanide chelate and the chelate of the ion in- 
creasing fluorescence. The biological substance can 
also be labelled directly with very strongly f luores- 
10 cent particles by using a chemical bond or adsorption. 
After the immunochemical reaction the fluorescence of 
the particles is measured either in suspension in a 
solution or directly on the surface of a solid support. 
Alternatively, the biological substance can be labelled 
15 only with a beta-diketone derivative or with a syner- 
gistic compound that have a group that enables their 
coupling to an immunocomponent such as to a protein. 
After the immunochemical assay, a strongly fluorescent 
aggregated particle is created that contains the 
lanthanide chelate as well as the excess of the chelate 
of the ion increasing fluorescence. In this case, 
also an excess of the chelate of the fluorescent ion 
is used, whereby a lanthanide contamination will not 
interfere, and the fluorescence can be measured 
directly from the surface of a solid support, if 
desired. Homogeneous assays excluding the separation 
stage can utilize factors that influence the co- 
fluorescence by increasing or guenching the intensity, 
for example. Such factors are for example antigen- 
30 antibody reactions and compounds affecting the energy 
transfer. The assay based on cof luorescence can be 
commonly used in methods based on bioaffinity reac- 
tions, such as immunochemical assays, nucleic acid 
hybridization assays, receptor assays as well as 
35 lectine reactions, which all use lanthanide chelates 
or components forming cof luorescence complexes as the 
labelling agents. 



20 



25 
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Because the lanthanide determinations based on the 
cofluorescence complex are very sensitive, these 
complexes can be used for a simultaneous determination 
of several lanthanides. Hence, several analytes can 
be determined in one single sample incubation in the 
analytical applications. 



The developer solution used in the cofluorescence is 
usually made before the use. it consists of two dif- 
10 ferent solutions, Ea and Eb, which are kept sepa- 
rately, when it is necessary to dissociate the lan- 
thanide ion from the labelled biological substance, 
Ea contains A) the beta-diketone that chelates the 
fluorescent ion and the fluorescence-increasing ion, 
15 said beta-diketone being in excess compared with the 
ions to be chelated, B) the fluorescence-increasing 
ion, and C) the detergent, all in an aqueous solution 
whose pH is adjusted to a value below 4 with acetic 
or hydrochloric acid, whereas Eb contains D) the 
20 synergistic compound and E) a buffer with a pH above 
6. When using the developer solutions, first the 
solution Ea is added, whereafter shaking is applied 
during 1-5 minutes to dissociate the lanthanide ion. 
Thereafter Eb is added and the shaking is continued 
for 1 to 15 minutes. During the second shaking stage 
a suspension containing the aggregated, very fluores- 
cent particles is formed. The fluorescence is measured 
using time-resolved fluorometry. 

30 The invention is illustrated by means of the following 
examples: 

Example 1 



35 



Cofluorescence developer solution for the determination 
of Eu 3 * and Sm 3 *, containing TTA, phenantroline, Y 3+ 
and Triton X-100. 



WO 92/16840 



PCT/FI92/00072 



10 

The developer solution consists of two parts, Ea, 
that contains 60 /zM TTA, 7,5 MM Y 3+ , 0.06% (w/v) 
Triton X-100 in an aqueous solution with a pH adjusted 
to 3.2 by means of acetic acid, as well as Eb, which 
5 contains 1.75 mM phenantroline in 0.21 M Tris-buffer. 
The developer solutions Ea and Eb were used in the 
ratio of 10:1. Fig. 1 shows the standard curves for 
Eu 3+ and Sm 3+ when cof luorescence has been applied. 
Commercial developer solution DELFIA R has been used as 
10 the reference (En) . A clearly better result is obtained 
with cof luorescence compared with the DELFIA* method. 

Example 2 

15 Developer solution based on cof luorescence for deter- 
mination of Eu 3+ and Sm 3+ , containing BTA, phenantro- 
line, Y 3+ and Tritontm X-100. 

The developer solution consists of two parts, solution 
20 Ea, which contains 50 mM BTA, 7.5 W Y 3+ and 0.02% 
(w/v) Tritontm X-100 in an aqueous solution with a pH 
adjusted to 3.2 by means of acetic acid, as well as 
solution Eb, which contains 500 mM phenantroline in 
0.2 M Tris-buffer. The solutions Ea and Eb are used 
25 in the ratio 10:1. The fluorescence results obtained 
with the developer solution are presented in table 
II. 

Example 3 

30 

Developer solution based on cof luorescence for simul- 
taneous determination of Eu 3+ , Tb 3+ , Sm 3+ and Dy 3+ in 
a solution that contains PTA, Y 3 \ Triton X-100 and 
ethanol. 

35 

The developer solution consists of two parts, Ea, 
which contains 50 mM PTA, 7.5 m Y 3 \ 0.06% (w/v) 
Triton X-100 and 25% (v/v) ethanol in an aqueous 
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solution with a pH adjusted to 3.45 by means of acetic 
acid, and Eb, which contains 500 ftii phenantroline in 
0.2 M Tris-buffer. The solutions Ea and Eb are used 
in the ratio 10:1. The fluorescence results obtainable 
with the developer solution are presented in table III. 

Example 4 

A developer solution based on cof luerescence for 
simultaneous determination of Eu 3 *, Tb 3+ , Sm 3+ and 
Dy 3+ in a solution containing PTA, DP, Y 3 * and Triton 
X-100. 

The developer solution consists of two parts, solution 
Ea which contains 100 /xM PTA, 3/iM Y 3+ and 0.0006% 
(w/v) Triton X-100 in an aqueous solution with a pH 
adjusted to 3.0 by means of acetic acid, and solution 
Eb, which contains 5mM DP and 80% (v/v) ethanol in 
0.375 M Tris-buffer. The solutions Ea and Eb are used 
in the ratio of 10:1. The fluorescence results ob- 
tainable with the developer solution are presented 
in table IV. 



Example 5 

25 

The determination of FSH by an immunof luorometric 
method based on time-resolved fluorescence using the 
cofluorescence development (solutions Ea and Eb of 
Example l) . 

30 

A monoclonal anti-alf a-FSH antibody was labelled 
using N 1 - (p-isothiocyanatebenzyl) -diethylenetriamine- 
N 1 , N 2 , N 3 , N*—tetra— acetic acid as the labelling agent. 
The labelling was carried out at pH 9.5 by using a 50 
35 fold molar ic excess of the Eu-chelate. The free 
labelling agent was separated from the labelled 
antibody by gel filtration (Sepharose 6B + Sephadex G 
50) . The labelling ratio was 17 Eu 3+ /igG. The wells 
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of microtiter plates were coated with a monoclonal 
anti-beta-FSH antibody. The coating was carried out in 
0.1 M NaH 2 P0 4 buffer, pH 4.5, overnight at room 
temperature, using 1 ng antibody per well. The wells 
5 were washed and saturated with 0.1% BSA and stored 
wet at +4°C. 

The immunoassay was carried out in 0.05 M Tris-HCl 
buffer, pH 7.7, which contained 9 g/1 NaCl, 0.05% 

10 NaN 3 , 0.5% BSA, 0.05% bovine globulin and 0.01% Tween 
40. The first incubation (1 hour at room temperature) 
was carried out in different FSH contents and the 
second incubation (1 hour at room temperature) was 
carried out by using 5 ng per well of the anti-alfa- 

15 FSH antibody labelled with Eu-chelate, whereafter the 
wells were washed six times. 

After the washing the europium ion was dissociated by 
adding 200 fil of solution Ea per well, whereafter 

20 shaking was applied during 1 to 2 minutes. The fluores- 
cence of the used labelling agent (Eu 3+ ) was developed 
by increasing 20 /xl of solution Eb per well, whereafter 
shaking was applied for 8 to 10 minutes. The fluores- 
cence was measured by using a time-resolved f luorometer 

25 with a cycle length of 2 ms, delay between the excita- 
tion and the measurement of 0.5 ms and the measurement 
time of 1.5 ms. The results are presented in Fig. 
2a. Fig. 2b shows the results of the same immunoassay 
when a commercial DELFIA R developer solution has 

30 been used for the measurement. By using the cofluores- 
cence, a much better result is obtained at low FSH- 
concentrations compared with DELFIA R . 



Example 6 

35 

The determination of FSH by an immunof luorometric 

method based on time-resolved fluorescence using the 
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solutions Ea and Eb of Example 2 in the development 
of cof luorescence . 

The components and methods used in the immunoassay 
5 were the same as in Example 5 • The dissociation of 
Eu 3+ and the development of fluorescence after the 
immunoassay took place in the following manner. The 
dissociation was carried out by adding 200 /xl of 
solution Ea per well, whereafter shaking was applied 

10 for 1 to 2 minutes. The fluorescence of the labelling 
agent (Eu 3 *) was developed by adding 20 /il of solution 
Eb per well, whereafter shaking was applied for 1 
minute. The fluorescence was measured as in Example 
5 . The standard curve of the determination is presented 

15 in Fig. 3. 
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Table 1 



Beta-diketone R^CO-CHp-CO-Ry Ri R? 

•O rv 

Thenoy Itr if luoroacetone ( TTA) x s ' 3 

— CF 

Pivaloyltrif luoroacetone (PTA) (CH 3 ) 3 C- " 3 

1 , 1 , 1-trif luoro-6methyl-2 , 4- ( CH 3 ) 2 CHCH 2 - -CF 3 
heptanedione (TFMH) 

Dipivaloylmethane (DPM) (CH 3 )C- -C(CH 3 ) 3 

Benzoylitrif luoroacetone (BTA) C 6 H 5~ " CF 3 

±,1,1,2, 2-pentaf luoro-5-phenyl- C 6 H 5 - -CF 2 CF 3 
3 , 5-pentanedione (PFPP) 

2 -furoyltr if luor oacetone (FTA) ~ CF 3 

p-f luorobenzoyltrif luoroacetone p./^y -CF 3 
(FBTA) 

1 , 1 , 1 , 2 , 2-pentaf luoro-6 , 6-dime- ( CH 3 ) 3 C- -CF 2 CF 3 
thyl-3 , 5-heptanedione (PFDMH) 

1,1,1,2,2,3,3 -heptaf luor o-7 , 7 - CF 2 CF 2 CF 3 - ( CF 3 ) 3 C- 
dimethyl-4,6-octanedione (HFDMO) 

1,1,1,5,5, 5-hexaf luoroacethyl- F 3 C- ~ CF 3 
acetone (HFAcA) 

1,1,1,2, 2-pentaf luor o-3 , 5-hexane- CH 3 - -CF 2 CF 3 
dione (PFH) 

p-isothiocyanatebenzoyltrif luoro- S=C=N-CH 2 -^o^- -CF 3 
acetone (ICBTF) 



Di-p-f luorobenzoylmethane F-^o^- -^cT^-F 

(D p FBM) 

Dibenzoylmethane (DBM) C 6 H 5~ " C 6 H 5 
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Claims; 

1. Method based on fluorescence , especially time- 
resolved fluorescence for quantitative assay of a 
bioaffinity reaction involving bioaffinity components, 
said method comprising the labelling of one or several 
of the bioaffinity components participating in the 
reaction with a lanthanide chelate, forming of a lan- 
thanide chelate for a fluorescence measurement after 
the reaction, and measuring the fluorescence of the 
chelate, characterized in that the lanthanide is 

brought to a strongly fluorescent form before the 
fluorescence measurement by incorporating the lan- 
thanide in an aggregated particle that comprises the 
lanthanide chelate and a chelate of a fluorescence- 
increasing ion to bring about a cof luorescence effect. 

2. Method as claimed in claim 1, characterized 

in that the lanthanide ion is selected from the group 
consisting of Eu 3+ , Tb 3 *, Sm 3+ and Dy 3+ . 

3. Method as claimed in claim 1 or 2, characterized 
in that the ion increasing fluorescence is selected 
from the group of trivalent ions consisting of Y 3 *, 
Gb 3+ , Tb 3 *, Lu 3+ and La 3+ . 

4. Method as claimed in claim 1, characterized 

in that the fluorescence having the cof luorescence 
effect is measured on a solid support. 

5. Method as claimed in claim 1, characterized 

in that the fluorescence having the cof luorescence 
effect is measured in a solution. 
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6. Method as claimed in any of claims 1 to 5, 
characterized in that the aggregates bringing 
about the cof luorescence effect contain the lanthanide 

5 chelate to be determined, the chelate of the fluores- 
cence-increasing ion, free beta-diketone and a syner- 
gistic compound. 

7. Method as claimed in claim 6, characterized 

10 in that the beta-diketone is selected from the group 
consisting of thenoyltr if luoroacetone , pivaloyltri- 
f luoroacetone, 1 # l, l-trif luoro-6-methyl-2 , 4-heptane- 
dione, dipivaloylmethane, benzoyltrif luoroacetone, 
1,1,1,2 , 2-pentaf luoro-5-phenyl-3 , 5-^pentanedione, 2- 

15 furoyltrif luoroacetone, p-f luorobenzoyltrif luoro- 
acetone, l,l,l,2,2-pentafluoro-6,6-dimethyl-3,5- 
heptanedione ,1,1,1,2,2,3,3 -heptaf luoro-7 , 7-dimethyl- 

4 . 6- octanedione , 1,1,1,5,5, 5-hexaf luoroacetylacetone , 
1,1,1,2, 2-pentaf luoro- 3 , 5-hexanedione , p-isothiocyan- 

20 atebenzoyltr if luoroacetone , di-p-f luorobenzoylmethane 
and dibenzoylmethane. 

8. Method as claimed in claim 6 or 7, characterized 
in that the synergistic compound is selected from 

25 the group consisting of 1, 10-phenantroline, 

4 . 7- dimethyl-l , 10-phenantroline , 
4 , 7-diphenyl-l, 10-phenantrbline, 
5, 6-dimethy 1-1, 10-phenantroline, 

2 , 9-dimethy 1-4 , 7-diphenyl-l , 10-phenantroline, 
3 0 2,2 1 -dipyridyl, 2 , 2 1 -dipyridylamine, 
2,4, 6-tr imethylpyr idine , 

2,2 V :6 1 , 2 11 -terpyr idine and 1, 3-diphenylguanidine. 

9. Method as claimed in any of claims 6 to 8, 
35 characterized in that the aggregates contain a deter- 
gent . 

10. Method as claimed in claim 9, characterized in 
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that the detergent is selected from the group consist- 
ing of Triton X-100, Tritontm X-100, Triton N-101 and 
Triton X-405. 

5 11. Method as claimed in any of claims 6 to 10, 
characterized in that the aggregates contain a water- 
soluble organic solvent. 

12. Method as claimed in claim 11, characterized in 
10 that the water-soluble organic solvent is selected 

from the group consisting of ethanol, propanol, 
dimethylsulf oxide, 2-methoxyethanol and ethyleneglycol. 

13. Method as claimed in any of claims 6 to 12, 
15 characterized in that the lanthanide is brought to a 

strongly fluorescent form after the bioaffinity 
reaction by applying successively two developer 
solutions, whereof the first one contains the beta- 
diketone in excess compared with the ions to be 
20 chelated with it and the fluorescence- increasing ion 
in an aqueous solution having pH below 4, and the 
second one contains the synergistic compound in a 
buffer having pH above 6. 



25 



14. Method as claimed in any of claims 1 to 13, 
characterized in that the bioaffinity reaction is 
selected from the group consisting of immunoassay, 
nucleic acid hybridization, receptor assay and lectin 
reaction. 



30 
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